Ta Hn~ behavior of a haploid alfalfa plant during meiosis in crosses with diploids and tetraploids was reported by Stanford and Clement (4, 5). Since this plant was derived from a tetraploid it contains two chromosome sets and more correctly should be called a dihaploid. Meiosis in the dihaploid was regular except for disturbances resulting from the presence of a reciprocal translocation in the heterozygous condition. About 28% of the pollen was stainable. Presumably the unstainable pollen resulted in part from irregularities caused by the translocation. About 50 seed per 100 pollinations were produced when the dihaploid female was crossed with tetraploid males. Only about 3 seed per 100 pollinations were obtained when diploid male plants were used. Reciprocal crosses gave poor seed set in both cases, because of the small percentage of functional pollen. Only a few triploid progeny of the dihaploid )< tetraploid cross were obtained. Most of the progeny were either tetraploids or pentaploids. Reciprocal crosses gave similar results.
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Tetraploid progeny are commonly obtained from diploid X tetraploid crosses in alfalfa. The unusually high frequency of tetraploid progeny in the dihaploid X tetraploid cross made it promising material for the study of the mechanism which gives rise to tetraploid progeny. The same mechanism may be of evolutionary significance in the Medicago genus when considering the origin of tetraploid species. There is no previous record of pentaploid progeny arising from such a cross.
MATERIALS AND METHODS
Since the dihaploid plant exhibited normal meiosis subsequent stages were studied. Aceto-orcein was used for the meiotic and mitotic examinations but was not satisfactory for studies of pollen mitosis since it stained the exine very darkly and obscured the chromosomes. Aceto-carmine was found to give satisfactory results in the latter studies. The microspores were examined at the quartet and subsequent stages. Pollen-tube mitosis was investigated by germinating the pollen on a culture medium consisting of 9% sucrose and 2.5% agar (7). A thin layer of agar was smeared a clean slide. Pollen was dusted over the surface of the agar by tripping the flower above the slide. Slides were placed in a moist chamber which consisted of a square plastic petri dish with a piece of damp blotter paper in the bottom. Glass rods were placed on two sides of the dish to prevent direct contact of the slide with the damp paper. After 2.0 to 2.5 hours in the dark at room temperature, a solution of 0.5% colchicine was sprayed over the surface of the germinating pollen tubes and they were allowed to grow for another 3 to 4 hours. The material was then fixed by placing the slides for 30 minutes in a Coplin jar containing 3 parts absolute alcohol to 1 part glacial acetic acid. After removal from the fixative a drop of acetocarmine was placed on the slide and a cover glass dropped in place. Little heat and pressure could be applied without causing cracking of the agar layer.
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Megasporagenesis and embryo-sac development were studied to a limited extent. Flower buds were collected and fixed in 1:3 acetic-alcohol for 24 to 48 hours. The material was embedded in paraffin and sections from 8 to 16 microns in thickness were prepared in the usual manner with the microtome. Staining was carried out with Delafield's hematoxylin (1).
In addition to the dihaploid, studies were carried out on 3 diploid Fl's, 2 of the cross dihaploid X M. falcata Several factors make it difficult to calculate exact ratios to be expected from a pentaploid plant. Pairing relationships, mode of disjunction of chromosomes and survival and effectiveness of the different types of gametes would influence expected ratios. If chromosome distribution were due solely to chance, then for any particular members of the complement the number of nullisomic, monosomic, disomic, trisomic, tetrasomic and pentasomic plants would be in the ratio of 1:5:10:10:5:1. The extreme types may not occur at all, and disomic and trisomic types would probably occur with more than the indicated frequency as a result of the migration of paired chromosomes to opposite poles and better viability of the more nearly normal types. When theoretical ratios are considered, nullisomic and pentasomic types can be ignored without greatly changing the ratios. Possible genotypes of the pentaploid and expected F= ratios are given in table 1.
In the backcross test, 162 plants were normal and 5 had folded leaves. These results give an acceptable fit to only the 19:1 ratio (X = ----1.40, P = 0.3 --0.4) of case 3 and the 29:1 ratio (X 2 --0.01, P > 0.9) of case 4. Case
